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Abstract: In fire monitoring activities based on satellite data, smoke plumes which are direct 

tell-tale signs of active fires, are usually examined to eliminate false alarms in hotspot detection. 

In this study, a bottom-up CNN model was developed to detect smoke plumes in high resolution 

satellite imageries. Due to the lack of enough training data, simulated smoke plumes were 

stacked with real satellite images to generate synthetic datasets. To boost the robustness of the 

deep learning model, simulation parameters, fire locations and wind directions were randomly 

selected in the synthetic process. After trained on the datasets containing both real and synthetic 

smoke images, the proposed model is able to detect smoke plumes as well as fire locations and 

wind directions. 
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